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. FIBER ARRAY AND ITS SUBSTRATE 

o provide the optical fiber array and its substrate which 
grinding at the time of assembly, and also, can align a 
Sane of a polarization plane maintaining fiber with high 

ON: On the upper plane part of a substrate 22, V- 
e provided in parallel to each other by separating them 
3d interval each, respectively. A recessed part for 
vered part 42 made of a resin of a polarization plane 
ber 41 is provided so as to communicate with an end part 
ye 30. A groove 50 which intersects the V-groove 30 and 
one side face of the substrate 22 to a side face of the 
. The polarization plane maintaining fiber 41 is provided 
/e 30. A resin compound adhesive agent 60 is applied so 
e rear part of the groove 50. A holding member 24 is 
e upper part of the polarization plane maintaining fiber 41 . By the resin compound adhesive 
polarization plane maintaining fiber 41, the substrate 22 and the holding member 24 are fixed 
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.ptical fiber array characterized by preparing further the slot where said optical fiber, said substrate, and 
t member cross said two or more V grooves in the optical fiber array which fixed in one with adhesives 
ied the optical fiber in line to two or more V grooves formed in the substrate, respectively and said 
leld by the presser-foot member. 

>ptical fiber array characterized by said optical fiber being a plane-of-polarization preservation fiber in 
array according to claim 1. 

>ptical fiber array characterized by for said slot extending and preparing it in an optical fiber array 
dm 1 from one side face of said substrate to the side face of an opposite hand. 

ubstrate of the optical fiber array characterized by preparing further the slot which crosses said two or 
; in the substrate of the optical fiber array which has the V groove which aligns and contains two or 
>ers, and fixes in one with said optical fiber and adhesives with a presser-foot member, 
ubstrate of the optical fiber array characterized by said optical fiber being a plane-of-polarization 
er in the substrate of an optical fiber array according to claim 4. 

ubstrate of the optical fiber array characterized by for said slot extending and preparing it in the 
3ptical fiber array according to claim 4 from one side face of said substrate to the side face of an 
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iSCRIPTION 



iption of the Invention] 

lication] This invention relates to the optical fiber array for fixing two or more optical fibers in line 
X an optical fiber array and its substrate, and its substrate. 

the Prior Art] In the optic fiber communication system etc., the optical fiber array which predetermined 
*.y ] two or more optical fibers spacing every, and carried out alignment immobilization is used. This 
ay is usually equipped with a substrate 22 and the presser-foot member 24 as shown in drawing 6 . 
lown in drawing 7 , it estranges to Kamitaira surface part 22b of this substrate 22 predetermined spacing 
or more V grooves 30 are formed in it. And after an optical fiber 40 is arranged in V groove 30 of a 
td the presser-foot member 24 has contacted the periphery edge of this optical fiber 40, said substrate 22, 
, and presser-foot member 24 have fixed in one through the resin system adhesives 60 grade. 

be Solved by the Invention] In the optical fiber array mentioned above, in order to take connection with 
ide etc., side flat-surface section 22a of the apical surface of an optical fiber 40 and a substrate 22 and 
a section 24a of the presser-foot member 24 are arranged in the same flat surface. For this reason, when 
p with the resin system adhesives 60, the resin system adhesives 60 disturbed from the side flat-surface 
d 24a of a substrate 22 and the presser-foot member 24, and there was a problem that the resin system 
ill adhere also to apical surface 40a of an optical fiber 40. 

le resin system adhesives 60 adhered to apical surface 40a of an optical fiber 40, since light stopped 
penetrated, the polish process was needed in order to remove these adhering resin system adhesives 60. 
nore, if the resin system adhesives 60 have adhered to the apical surface 41a when the plane-of- 
sservation fiber 41 is used for an optical fiber 40, it will also become difficult to double plane of 
le plane-of-polarization preservation fiber 41 forms plane of polarization in the predetermined direction 
5ss grant sections 46 and 46 prepared in the both sides of a core 44, as shown in drawing 8 . Therefore, 
.ne-of-polarization preservation fiber 41, when it did not double plane of polarization in the fixed 
he polarization include angle of the outgoing radiation light from the plane-of-polarization preservation 
ind this optical fiber array is combined with other components, incidence of the light from which the 
;lude angle shifted into the component will be carried out. For this reason, to manufacture an optical 
ti optical fiber 40 using the plane-of-polarization preservation fiber 41, it is necessary to rotate the plane- 
preservation fiber 41 within V groove 30, and to adjust plane of polarization to a predetermined include 
;ing optical system, carrying out incidence of the light actually, and measuring the polarization direction 
; radiation light from fiber array end-face 41a by adjusting the direction of the stress grant section 46 to a 
include angle, or arranging a polarizer and a photodetector before and after a fiber array, observing 
11a of the plane-of-polarization preservation fiber 41 with a CCD camera, this adjustment adjusts plane 
to a predetermined include angle, or boils it, and is performed more. Also in which adjustment 
3 resin system adhesives 60 have adhered to apical surface 41a of the plane-of-polarization preservation 
it will deteriorate substantially with the adhesives to which observing with a CCD camera also became 
le degree of polarization of the outgoing radiation light from a fiber array also adhered, it becomes 
ble plane of polarization. Since plane of polarization is not correct even if polish removes the resin 
es 60 after that, it will become impossible therefore, to already use it as a plane-of-polarization 
)er array. 

lis invention persons thought out the approach of making it arrange so that it may jump out of apical 
;he plane-of-polarization preservation fiber 41 about 0.5-lmm rather than the side flat-surface sections 



er 41 is laid on a substrate 22 From the side flat-surface sections 22a and 24a of these, it can be 
he resin system adhesives 60 which disturbed adhere to apical surface 41a of the plane-of-polarization 
er 41, therefore it can double now the plane of polarization of the plane-of-polarization preservation 
'redetermined direction. 

. it is **** while making apical surface 41a of the plane-of-polarization preservation fiber41, and the 
: sections 22a and 24a into the thing within the same flat surface, since the point and the resin system 
the plane-of-polarization preservation fiber 41 are disturbing from the side flat-surface sections 22a and 
approach - also in order to remove the resin system adhesives 60 carried out, a polish process is 

.lore, in a longitudinal direction, the stress grant section 46 is rotating the plane-of-polarization 
er 41 to some extent in the interior. In the case of being large, this revolution also becomes 2-3 degrees 
e revolution of this stress grant section 46 is random at the longitudinal direction of the plane-of- 
servation fiber 41. Therefore, even if it doubled the plane of polarization of the plane-of-polarization 
er 41 by that apical surface 41a that it began to attach, when plane of polarization shifted from a 
iirection by subsequent polish, consequently the polarization include angle of the outgoing radiation 
lane-of-polarization preservation fiber 41 shifted and this optical fiber array was combined with other 
ere was a problem of carrying out incidence of the light from which the polarization include angle 
component. 

re, the object of this invention has the polish at the time of an assembly in offering a unnecessary optical 
its substrate. 

zt, other objects of this invention are to offer the optical fiber array which can double the plane of 
a plane-of-polarization preservation fiber with a sufficient precision, and its substrate. 

zing the Problem] An optical fiber is contained in line, respectively to two or more V grooves which 
the substrate according to this invention, and the optical fiber array characterized by preparing further 
aid optical fiber, said substrate, and said presser-foot member cross said two or more V grooves in the 
ay which fixed in one with adhesives where said optical fiber is held by the presser-foot member is 

nore, according to this invention, it has the V groove which aligns and contains two or more optical 
substrate of the optical fiber array characterized by preparing further the slot which crosses said two or 
s is obtained in the substrate of the optical fiber array which fixes in one with said optical fiber and 
a presser-foot member. 

-of-polarization preservation fiber can be used as said optical fiber. 

er, as for said slot, it is desirable to be extended and prepared from one side face of said substrate to the 
opposite hand. 

lis invention, since the slot which crosses two or more V grooves is prepared, adhesives flow into 
efore, it can prevent that adhesives disturb and adhere to the apical surface of an optical fiber from the 
e section of a substrate and a presser-foot member. In order to remove adhesives after the assembly of a 
ecomes unnecessary consequently, to grind. 

,at adhesives adhere to the apical surface of an optical fiber can prevent, even if it is the case where a 
zation preservation fiber is used, as an optical fiber, it becomes unnecessary furthermore, to disturb and 
^al surface of a plane-of-polarization preservation fiber from the side flat-surface section of a substrate 
30t member by the slot which crosses two or more V grooves in this way. Consequently, since it 
essary to grind the point of a plane-of-polarization preservation fiber after that, it can also be prevented 
tlane-of-polarization preservation fiber that plane of polarization shifts from a predetermined direction, 
.e of polarization can be adjusted now correctly and easily. 

er, it can prevent adhesives disturbing more certainly the slot which crosses two or more V grooves 
at-surface section of a substrate and a presser-foot member by being extended and prepared from one 
abstrate to the side face of an opposite hand, and adhering to the apical surface of an optical fiber. 

aafter, it explains with reference to the drawing of attachment of the example of this invention. 

j_i thru/or drawing 4 are the perspective views for explaining one example of this invention. 

wn in drawing 1 - as -» every [ spacing fixed to Kamitaira surface part 22b of a substrate 22 ] - it 
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Drmed in the edge of this V groove 30. Furthermore, the slot 50 which crosses V groove 30 and extends 
;ide face of a substrate 22 to the side face of an opposite hand is formed. 

shown in drawing 2 , after removing the coat part 42 made of resin which has covered the plane-of- 
servation fiber 41 covering predetermined die length, the plane-of-polarization preservation fiber 41 
: is arranged in V groove 30. At this time, apical surface 41a of the plane-of-polarization preservation 
:s the plane-of-polarization preservation fiber 41, as it is in the same flat surface as side flat-surface 
substrate 22. In addition, the coat part 42 made of resin of the plane-of-polarization preservation fiber 
n the crevice 32 of a substrate 22. 

shown in drawing 3 , it applies so that the resin system adhesives 60 may be covered rather than the 
Urate 22 and a back part and the coat part 42 made of resin in a crevice 32 may be covered rather than 
back part and the plane-of-polarization preservation fiber 30. Since the resin system adhesives 60 flow 
thead, they do not flow rather than a slot 50. In order not to disturb ahead from the adhesives 60 fang 

0 secure sufficient adhesive strength, the resin system adhesives 60 need to flow in enough in a slot 50. 
e, a certain thing of depth d of a slot 50 is desirable 0.6mm or more, and a certain thing is [ the width of 
50 ] desirable 0.6mm or more. In this example, depth d was set to 1mm and width of face w was set to 

on, after applying the resin system adhesives 60, the coarse control of the include angle of the plane of 
the plane-of-polarization preservation fiber 41 was carried out. Moreover, EPO tech 353ND was used as 
hesives 60. 

shown in drawing 4 , the presser-foot member 24 is arranged above the plane-of-polarization 
»er 41. At this time, side flat-surface section 24a of the presser-foot member 24, and side flat-surface 

1 substrate 22 and apical surface 41a of the plane-of-polarization preservation fiber 41 arrange the 
-.mber 24, as it is in the same flat surface. 

le of polarization of the plane-of-polarization preservation fiber 41 is doubled in the predetermined 
ing the presser-foot member 24 more lightly than the upper part. It can be performed depending on 
e whether plane of polarization is adjusted to a predetermined include angle, and ********, adjustment 
polarization assembling optical system, making light put ON actually, and measuring the polarization 
going radiation light by adjusting the direction of the stress grant section 46 to a predetermined include 
;ing a polarizer and a photodetector before and after an optical fiber array, observing apical surface 41a 
-polarization preservation fiber 41 with a CCD camera, in this case, the thing which the resin system 
sturb and adhere to apical surface 41a of the plane-of-polarization preservation fiber 41 in this example 
at-surface sections 22a and 24a of a substrate 22 and the presser-foot member 24 since the slot 50 is 
i prevent - therefore, the above -- also in which adjustment approach, plane of polarization can be 

ressing the presser-foot member 24 more strongly than the upper part, with the resin system adhesives 
f-polarization preservation fiber 41, a substrate 22, and the presser-foot member 24 are fixed, and the 
:ay 20 is manufactured. Also in this case, since the slot 50 is formed, the resin system adhesives 60 can 
ing and adhering to apical surface 41a of the plane-of-polarization preservation fiber 41 from the side 
tions 22a and 24a of a substrate 22 and the presser-foot member 24. It becomes unnecessary therefore, 
sh for removing the resin system adhesives 60 after an assembly. 

can prevent that the resin system adhesives 60 adhere to apical surface 41a of the plane-of-polarization 
>er 4 1 , it becomes unnecessary furthermore, to disturb and prepare apical surface 41 a of the plane-of- 
jservation fiber 41 from the side flat-surface sections 22a and 24a of a substrate 22 and the presser-foot 
the slot 50 which crosses two or more V grooves 30 in this way. Consequently, since it becomes 
grind the point of the plane-of-polarization preservation fiber 41 after that, it can also be prevented by 
ane-of-polarization preservation fiber 41 that plane of polarization shifts from a predetermined direction. 

ion, the plane-of-polarization preservation fiber 41 is supported by three points of Shimohira side 24b of 
t member 24 at side-face 30a of V groove 30, and 30b list. 

er, in this example, as shown in drawing 3 , before arranging the presser-foot member 24, the coarse 
•lane of polarization of the plane-of-polarization preservation fiber 41 was carried out, but after 
resser-foot member 24, without performing such a coarse control, plane of polarization may be adjusted 
e. 

nore, in this example, apical surface 41a of the plane-of-polarization preservation fiber 41, side flat- 

99q of q cuKctratP 01 unH ciH** f! at_ci irfare eer.tinn 94a nf the nre<;<:pr-fnnt mernher 74 are in the same. 



servation fiber 41, either, a polish process is not needed. However, since it is usually visually performed 
Rejection of apical surface 41a of the plane-of-polarization preservation fiber 41 is made into zero in 
ipical surface 41a of the plane-of-polarization preservation fiber 41, side flat-surface section 22a of a 
d side flat-surface section 24a of the presser-foot member 24, as it is in the same flat surface, delicate 
al surface 41a of the plane-of-polarization preservation fiber 41 and depression remain. So, when more 
of the amount of ejection of apical surface 41a is called for, end-face polish can also be performed, 
sample, gap of the plane of polarization from a predetermined direction was able to be suppressed 
ee. On the other hand, by the approach of projecting apical surface 41a of the plane-of-polarization 
er 41 shown in drawing 9 , and grinding after that, it was before and after polish, about **5 degrees of 
repolarization arose, and the gap from the direction of result predetermined was also as large as about 

5_5 is a perspective view for explaining other examples of this invention. It differs from one example 
that the adhesives inlet 38 was established in the presser-foot member 24 mentioned above. In this 
irranging the plane-of-polarization preservation fiber 41 in V groove 30 of a substrate 22 and arranging 
member 24 on the plane-of-polarization preservation fiber 41 after that, from the adhesives inlet 38, it 
the resin system adhesives 60, and the plane-of-polarization preservation fiber 41, a substrate 22, and 
member 24 are fixed. Also in this example, since the slot 50 is formed, the resin system adhesives 60 
orbing and adhering to apical surface 41a of the plane-of-polarization preservation fiber 41 from the 
j sections 22a and 24a of a substrate 22 and the presser-foot member 24. It becomes unnecessary 
o perform polish for it not only to be able to performing adjustment of plane of polarization easily 
ibly, but removing the resin system adhesives 60 after an assembly. 

on, the above - in which example, the optical fiber array using the plane-of-polarization preservation 
plained, and this invention is applicable also to the optical fiber array using the usual optical fiber 40 
have the stress grant section 46. Also in this case, it can prevent that the resin system adhesives 60 
ere to apical surface 40a of an optical fiber 40 by the slot 50 from the side flat-surface sections 22a and 
ite 22 and the presser-foot member 24. It becomes unnecessary therefore, to also perform polish for 
;sin system adhesives 60 after an assembly. 

er, the cross-section configuration of a slot 50 may not be limited to the configuration of the above- 
nple, and the thing of a V character-like cross-section configuration is sufficient as it. 

wention] In this invention, since the slot which crosses two or more V grooves is prepared, adhesives 
jchi. Therefore, it can prevent that adhesives disturb and adhere to the apical surface of an optical fiber 
at-surface section of a substrate and a presser-foot member. In order to remove adhesives after the 
optical fiber array, it becomes unnecessary consequently, to grind. 

at adhesives adhere to the apical surface of an optical fiber can prevent, even if it is the case where a 
zation preservation fiber is used, as an optical fiber, it becomes unnecessary furthermore, to disturb and 
:al surface of a plane-of-polarization preservation fiber from the side flat-surface section of a substrate 
>ot member by the slot which crosses two or more V grooves in this way. Consequently, since it 
essaiy to grind the point of a plane-of-polarization preservation fiber after that, it can also be prevented 
•lane-of-polarization preservation fiber that plane of polarization shifts from a predetermined direction, 
e of polarization can be adjusted now correctly and easily. 
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on of the Drawings] 

s a perspective view for explaining one example of this invention, 
s a perspective view for explaining one example of this invention, 
s a perspective view for explaining one example of this invention, 
s a perspective view for explaining one example of this invention, 
s a perspective view for explaining other examples of this invention. 
:s a perspective view for explaining the conventional optical fiber array. 
,s a perspective view for explaining the conventional optical fiber array, 
s a sectional view for explaining a plane-of-polarization preservation fiber. 

.s a perspective view for explaining the optical fiber array which this invention persons thought out. 

Notations] 

)er array 

<ot member 

jer 

)olarization preservation fiber 
iem adhesives 



ne.] 



*a*$fr/r (j p) 02) & fH 1ft £: $f (a) wymmsa** 

#^¥5-303027 

(43)^§iB 5 ^(1993)11^ 16 B 



ta 5 

2B 6/40 
6/08 
6/24 



7139-2K 



7139-2K 



F I 



G 0 2 B 6/24 





13WF4-108068 


(71)iHKA 


000004064 








B*«^as£&tt 


KB 


4 ^(1992) 4 J1Z7 B 












-* 








«l!ftfc*am3efiKailj 3TB150S* 






(72)^9^ 










Hfil^^T&^*Br4681- 9 
















1 TB36#lfe 






(74)f£ffiA 





FIG4 



1] ffi^iT^>8f®*qFffl-C*0s S» 

y r 4 *mium* »s x < £ k i> r* 

.ftxMSLX. V« 3 0 £S> CTOCilt & . 

'mm* a 2 &WA^&ti#>eM& 3 2 

tX-m&tm 5 0 . M«ffl«#7 r 4 

£M6 0fcJ:D. ffttB«#7r4'<41. SK 
: itflf $ 2 4 SrH*«tH»rS . 




22a 



(2) 



^1^5-303027 



152 ] fjfcJMI 1 Ki603fc7 r 4 XT H fcfcv^ 
ra7r4AWRfciB^7r4'<?*6£J:* 10 

«3] !3*SliBK03t7r'f/N'TP>fC*JV^ 

«5] ffc£JB4iS8&?Wfc7T4 '<rWa£Kfc 

fSfct-&*7 r>f AT W f5SR. 

Jf 6] ffcg^4fEKoft7y4A7W«)S«fc: 



01] 30 

ht&xrfitv r A XT VA i> J:tf ZvMSLlzmt 
02] 

4li. S*. B6fc*-fJ:3&»E2 2fcfM(;l. 
4fc£fiM.T^S. @7t:^rrJ;^t:. <I 40 
!2 2<D± ;s FffiSS2 2 b t(9^K3fi-f-5®fa LT^S 
ig3 0*9B>££iVCV>&. -£LT. &8C2 20)V 

ami y 4X4 0^«HK:3«lfcttB-C. 
:8*ffl6 0**ftLT1NaHK2 2J:%7r'fA 

if s 2 4 fc tf-imtwmztix . 

03] 

»WifeU:7**-4MH ±*Lfc*7:MX7 
A40<05tSSB. £«2 2<DWFffi8B2 2a. *5 50 



it/ff S iSW 2 4 om-WR 2 4 a«R— f fflrttS 

*L6*a*t-«B£« ffi8l^ft^ffl6 0*^S2 2l3j: 
tfff$;t«tt2 4(7>ffl a PffiS2 2a. 24a*>&li*£ 
L. 3fc7r4A4 0«^ffl4 0afc:t>8tfliS5y£i8<l6 

[0004] ft7 rA X4 0«5fcJgffi4 0 atcSBi^g 

[0 00 5] Sfcfc. ft7r4A4 0fclI»ffift#7r 
4a'4 1 i&ffifflLTt^&tHi, *?>5feSgE4 1 aCgJJg 
^^»6 0*«ft^LTVM,t. H&ffi££*rt*-6.Ifc 
tStt^rS. <SStEft#7r-fM*4 Hi. @8Cfrt 
X 3 1 . 3 r 4 4 <0Bffl!Ca»t &*l*J»Jtf #34 6 . 
4 6^LT0r^W*(&ItHB»H5&mLTV^. fto 
T. ®»fflft#?r>f^4 15-®ffl-r&^c»i, IIS 
ffiSr-£^lfil«c-&i5^V^. M«ffl«»7r>f a*4 

1 *6aaMttKHRtMU?raT ti v v C1^7 r 

K*7T>fA'4 0 fc®«ffifii#7 y >f A'4 1 LT 
ft7r4ArU4£Kjtf-£«£tc{i. Vffl3 0l*rCfH 

msmf7 r-i X4 1 ^mes-it-cm^^stsftffi 

A4 Iffy^MMA 1 afcCCD^^TSglUfra^lE 

A J<TU4 SS®4 1 a*^waiSt3t<0®3t*l«n^a£t 
A4 1 W5tSgffi4 1 afcfiiB§^g^«l6 0«H4«LT^ 

S«^ffl6 02r^iL-Ct,. mkB^oTtvSrv^ 

6. mmmt7TAXTi>A bLx\zw$*?@mx'* 

^tc^XLto. 

[0006] ZZ.X\ *W%%m±. S9(CSrTi o 
^ ffim$&7TAX4 l<7)5tSffl4 1 ai&S«2 2 
fc<tlfffSi.S«24c0H¥ffi32 2a. 24aJ:9*> 
0. 5~lmmg®*t/aj-fJ:ot:S^$*S^^ 

asujt. ico^ciiuf. am2 2±fcffttnfl#7 

t a'4 1 i«S tftWrcttBMMHH6 0 £^6 L 

fcWfc. »Si.Stt2 4?:«KLfcfc#tc. r^4>Offl 
¥ES2 2 a . 2 4 a A»£liA£Lfcffil&fcJ£i8l6 0 
«»BiifiE#7T>(^4 li^5tJgffi4 1 aCft^-f* 
ifc(iK±T'§. MftS7 7^A'4 led 



3 

2 a. 2 4a^ttA*:XTV>£*>*>. HSBSft 
<A4 1<05feSSE4 1 atHTOI9!2 2a, 24 

fl60£Bs*-ri>£*>fc<>. *ti D»FffiIII#£ 

0 8] ISIS#7t>( A4 lfcL 

^^•|SlC*JV^Ti5*#-¥IK4 6 *5*SgSHie 

£t>&&. -E-LTi^iB^#4-34 6iOI5Iftti 

$$77>(a'4 i og^fflT? y/Atfcs. 

. fcfci.. ®tWfit#7T>f A4 ltfXti*®*-?- 
t:U«fcffiffi41 aCi-5T-&i>*Tt>. -e<0& 

0 9] ftot. *l6W<0gWtt. tt^&TBSOSf 
hh. 

1 o] Hz. *ffl&i&<7)aMt. m®mm?y 

nmmift&J: < Orbit t Z. b #Tt S*7r 

i n 

. 1^7r'fA£#3;l&tfT«ftUt4^ 
1 2] S^C. *?B!Bfc:J:*U:f. 1££tf>ft7T>r 

1 3] ffiffiyrlrtk LTtt. I»iS#7T 
Hjv^fc 

15] 

i xmtztmxu.. wiKovmmmmm. 
b»t>. mmnm^nz^ixtat. n^x. nm 



3) ^1^5-303027 
4 

[0016] zuz. z(?)£ o timcovmmmm 

t)j±X'Zhfrt>. ftyrixtLr. mmsmfyr^f 
^ffli*^t^Tt,. mmmfyT4^<?)9G& 

[ 0 0 1 7 ] iti. 1£gOTV»£ffi«&i8£. 

[0018] 
TO****. 

[ 0 0 1 9 ] m 1 JbM04fcL 44MK>HtttM*H01 

•t&fcfixommx&t. 

[0020] miizMtXdC ^2 2<0± s FH»2 

»3o*fsv^fcWfteR»ttn.r^4. c:<ovat3 0<o 

BtKSSSJH 2 S-i¥A-r&)ti6i0a!IS3 23WBJ*§;H 
•CV^. S^C. VS3 0Sr^3)oT««2 2tf5-Hfffl 

30 *>^»R«is<oHtst* -c©tr«.a5 o*^»t^<tr^ 

[0021] <j?{c. @2t^rrj;dt:. ISiS#7r 
>f y<4 1 tm-iX ^ll^»Sa5«-4 2 3rBt5&7>££ 

Hi>3toT^iL^fe» ^t^aj-rs®gjffi« : fiF7T 

>f^4lSrVS3 0rt(=ffi^r&. .icOfc^. ®8fflS« 
#7T>fA41tf05tSSffl4 1a»i, SS2 2<0W^ffla 
2 2 a fc <t 3 t««ffifiS#7 t >f A4 

l^ffi^rs. «tt»» s»[ffifRS7r-fA4icoea)]is 

*SfS#4 2<iS«2 2C0G333 2|«!taak8it*. 

40 ioo22imz.m3iz5rctx : nz.mmmmm6 

Ofc, XK2 20)»5OJ:O ffi»ffl«^7 
T>f A3 0W»5 0 J: 0 t>«*^*fcitflHa53 2^0 

sb^ks3»4 2 £gd j; 5 Kiswf * . mm%&m 
»i6o»±ai5ortcsDwat?*»^> ssoiotirs-t 

fc. fiSfli^g^ffleo^^ssaatr^* 1 *!.. -c-o 

fc»fctt. »5 0<7>ai§dli:0. 6mmW±t>hZktf 
50 iU>. *5e»Mt*5^T»i, aiSdSrlmmtL. (g 



5 



(4) 



*WF5-3 030 2 7 

6 



7mmfc Lfco 



A4 Kommfiiwmttiir. znxoKwmzff 



Hii3y£fSI6 0 k LTli. x,-Kr 7 3 5 3 N [ 0 0 3 0 ] £ fcfc. ^^JSWfcfcVvCfcL 



24] <fcfc. H4fciS*J:3fc:. Jf$tgW24 a. ;fcj:tfi¥£;t&»2 4<0ffl¥®gfl2 4 a*«H-TB 



?i.SW240fiPF®ai24at. S£2 2<7>{B >fA4 10*J8Bi4 1 aWWL^^i. ffi&Xg£ 
2 2a*5iV«a£ffi«#7r-f l<D5fcffi®4 sfcBfc U5r^. U>>L£tf£>. fia®R#7r>f/\'4 1 
4H--WfrtK:*«J:dt:. ffSi«f2 4*K 10 <05fcSgffi4 1 a. ^2 2?>fflWfflS2 2afcJ:tf*¥2 



2 5] #£;L^2 4£Jh#J:Di£<ffEL&# a»ttHffl-C«*B«#7T-fA4 lO 
im&?T 4 '<4 10)mmt JttnJttt.it 5fcSffi4 1 a^sasL«*=«J:3fcL/CfT3*» 
. -^f&ffi^i^i. «BQH»#7r-f^4 1 fe. a»«r«»BBft#7T4^4 l<0$ttS®4 1 aco^ 
B4 1atCCD*>9T«KL«f«feJK*ft-JS- &HiU 9l^a»aWBKM-&. ZZT\ *ffi®4 1 aco 

&Zm&X. 3^«fe£A#tS*T. [0031] ***H«rtJV^Ii. Bf£4ttffl*&0>« 

Loofi^ SrBB&oft SfcHS?- £ *fflfc>Xl/£±l* arttSPiiiksWftfc. £itfc 

^v^TJi. »5 036s»*t4>*iT^4*»i!>. fissg 4i aLtmzttiLx&ztmmmthi&rca* mm 

mow. m&22&£vmtmi2A<r)m' m®z\ mmmftdm±s* *>£t. *<o*£jfy?r£ 

2a. 24aKfcWCU «HEB»»7r>f^ tfXW*4Wlt»±5' t±$fr~>t:» 

fcSg®4 1 afcfW^&ik^lSjh'CS. «o [0032] H5«. *%^^X&^fe^ £ i£ W & 
Evv«W)i«*ttt:*5V^T vyo^S0-C*^. »S£SW2 4fcS«!iaAP3 8 

26] #£*^2 4£±2fJ:'9. If) 43»Hfc*$ivCI±. t 4 A4 1 *S 

EL$^£>. «fiSW^6 0fcJ;oTM*ffi« «2 2<0V»3 0rtfc:ERU -tOSHf $x.SW245r 

>fA4h ^fi2 2t>J:^ff^i-a«24^@^ ®M«#7r>f/<4 l±fcHftLfc«fc. *«Hi*A 
7H A'71/>f 20ZW£th. Z0tib&&&\,* 30 P3 8^.-«il»«M6 0*^MbTii*BS«ff7 

S5 O0RttT&«*&* «tl§&i£?f#I6 0#. rWU £«2 2fc±tf*P£ xS»2 4 £@3T<r 

2feJ:^ff$JCSW2 4C0W E f £ MgP2 2a. 24 l^flfcfcvvcfc. »5 0**R«*«lT^Srt» 

(i**fL. «KHfiW7r-f^4 l<05fcSBM4 1 Sflg^S^fl6 03S^S2 2i5itXff$^.S«2 4 

t^&Clk£Rkih*C£&. t£oT. ffl*jrT«fc *!>WFiiiffl2 2a. 2 4 aj&*fctt**:U ®«ffi«#7 

i>. mtsMS^eoi^^hi^ammifT r4*u i^ys®4 1 afcft«-r*,rfc*B±-c& 

27] sfet. £«oi3(c^ovai3 0£««!j tf*»0T*<. ffl»ATi*t*i^Tfc. mm^mme 

^a§M4 1 a fcjW»jtC&**» [0033] «rfe. ±EV^1Vl^Sa*Mfc43^Tt>«» 

aBH«#7r^^410j»BlH4 la^SS22 40 W$7T>f ^4 1 tJH^fc*? r-f fcowt 

ff^i^2 40fflPFffi^2 2a. 2 4ajjp6tt H«Lfc#. *«fflttJB*ft4»4 6**L*V^ii»<0 

TR*t**Efe«r<$rS. ***** 3fc7r 4 A4 0Sffl^fc*7r 4 ATl^f fcfcWTCS 

I«»7r>fA'4 KrMmtX^xmtiffltf 6 0s6««2 2teJ:rXlfS tgOT2 4c0lB 3 FMS2 2 

^r[fej*^*rtiSC:fci>R6±*e^^. a. 2 4afrfeli;W£U *7r>f A4 0tf5jfc«ffi4 0 

28] <ri5fliHH*#7r>f A4 ltt. V«30 atft»t&C:i:fel»±-CS&, ftot, ffl^4r»(c 

3 0a43iO f 3 0b^Cff^lgm24^T :E F fcV^T, «B»8»M6 0 tlftit-Sfc^KOWefclT-? 
bO3A(cJ:0jd$SnT^&. «!*«4< s St*. 

2 9] S/c. *SHfcWfc:*5^rtt. H3(^-tJ: [0 0 34] iS5 0OffiffiB4»i. ±lfi^Pl^ 



7r>fA'4 lc^feffi®4 1a. *R2 2tf5BTffia2 2 



i.SW2 4 cOfiPFMS 2 4 a iH-TWrtC** ^ 3 fc 



(5) 

7 

351 

36] COjr?OggOTVj8£fiiWSi8 



FIG.1 



15BFP5-303027 

8 

[06 ] fi£*<7HK7 t 4 /<7V-f £ft t 9rt6;fc*V5£jm 
0T%3. 

[07 ] ®.$&fity r 4 f*T V4 £S^&/itf*Oi£HJi 
0T&&. 

[08] flneffifiaF7r-f^<*iiwr*fei6<?3BHa»c 

2 2---SS 

3 0-V» 

4 l-H*BffiH?7r-f a* 

5 0 - S 

[02] 

FIG.2 




(6) *$B3¥5-3 0 3 027 

[@3] [H4] 

FIG.3 FIG4 




(7) 



^^5-3 0 3027 



[07] 

FIG.7 




[09] 

FIG.9 




[08] 

FIG. 8 




22a 



